PE®EPATU ABSTRACTS

KIBEPHETHKA CYBERNETICS
VK 004.318

OnroJsoriyna koHuenuisi ingopmarusanii HaykoBux xociaimkens / Ilamarin O.B. // Kubepneruka u
cucreMHubrid aHayms. — 2016. — Tom 52, Ne 1. — C. 3-9.

HaBenieHo npuHIMIN KOHKPETH3ALLi 1 PO3BUTKY HOOC(EPHOI MapaJurMi CTOCOBHO MPOOJIEM CYYaCHHX HAyKO-
BHX JIociipkeHb. [lokasaHo, 1m0 came TpaHCAMCLWMILTIHAPHHHA TIXiJ 10 OCTaHHIX i e()eKTHBHA B3a€EMOJs MpO-
(hecifHIX KOJEKTUBIB, IO MPEICTABILIOTE Pi3HI MPEIMETHI Taysi, 3a0e3MedyoTh MOXKIINBICTS MOOYHIOBU HAayKOBOL
KapTUHH CBITy 1 II00ANbHOI Mepexi 3HaHb, SKi € OCHOBOIO HooceporeHesy. IIpu 1boMy OHTONOIIUHMI MiAXid 10
MPE/ICTABIICHHS 1 iHTErpallii HayKOBHX 3HAHb JI03BOJISIE CTBOPUTH e(DEKTHBHI 3aCO0M MOOYI0BU CHCTEM 1 TEXHOJIOTTUHY
6a3y cHCTeMOJIOTii TpaHCIUCIMILTIHAPHOI B3a€MOJi Ta OHTOJNOrYHOro imkuHipunry. Im.: 2. Bibmorp.: 7 Hass.

UDC 004.318
Ontological conception of the informatization of scientific research / Palagin A.V. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 1. — P. 3-9.

The principles for concrete definition and development of the noosphere paradigm are set in accordance
with the objectives of modern scientific research. It is shown that it is the transdisciplinary approach to the latter
and the efficient cooperation of teams of professionals who represent different subject areas that make it possible
to create a scientific world view as well as global knowledge network, which form the basis of noosphere genesis.
In addition, the ontological approach to the representation and integration of scientific knowledge allow creating
efficient tools to construct systems and the technological base for systemology of transdisciplinary interaction and
ontological engineering. Figs: 2. Refs: 7 titles.

VK 004.855:519.216
InaykoBana 3ajie:kHicTb, B3aemojiss GakTopiB Ta JUCKPUMiHALIS Kay3aJbHHUX CTPYKTYp /
Bana6anos O.C. // KubGepuernka u cucteMubli anamm3. — 2016. — Tom 52, Ne 1. — C. 10-22.

JlocmimKkeHo BIACTHBOCTI MoJieli (Koizopa), [ [Bi He3aIeKHi 3MiHHI (IPHYMHK) BIUIUBAIOTH HA TPETIO
3MiHHY (edexr). ITokazaHo, 10 BHACIIIOK KOHHI[IOHYBaHH e(peKTy HOro NPHINHU 3a3BUUYall CTAIOTh B3a€MHO
3anexxHuMH. [IpoBokoBaHa (IHIyKOBaHA) 3aJIXKHICTh BHBUYEHA KiIBKICHO. BUsBIEHO TiCHUIA 3B’S130K MPOBOKO-
BaHOI 3aJIC)KHOCTI 3 B3a€MOi€I0 (haKTOpiB; 3aIPOIIOHOBAHO iHAEKC B3aeMoil ABOX (hakTopiB. [TokazaHo edek-
THUBHICTh 3aCTOCYBAaHHS IPOBOKOBAHOI 3AJICKHOCTI JUIs 11eHTU(]IKALIT HANPSIMKIB 3B’43KiB Ta BUSBJICHHS Mac-
KOBaHUX 3B’s3KiB (pebep) mozemi. Dm.: 6. Ta6m.: 1. Bibmiorp.: 15 na3s.

UDC 004.855:519.216
Induced dependence, factor interaction, and discriminating causal structures / Balabanov O.S. //
Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 10-22.

We analyze the properties of collider (a model where two independent factors influence common effect),
demonstrate that conditioning on the effect renders the factors mutually dependent, and characterise this
phenomenon quantitatively. We reveal an inherent relationship between the induced dependence and factor
interaction and present the index of two factor interaction. Provoked dependence is shown to be efficient to
identify link orientation and to reveal masked links (edges). Figs: 6. Tabl.: 1. Refs: 15 titles.

VK 681.3
Merto aBTOMATH4YHOI NMOOYI0BH OHTOJIOTIYHHMX 0a3 3HaHb. I. Po3po0ka ceMaHTHKO-CHHTAKCHYHOI Mogei
nipuponoi MoBu / Mapuenko O.0. // Kubeprertnka u cucremuslii ananmus. — 2016. — Tom 52, Ne 1. — C. 23-33.

Hage/ieHO CEMaHTHKO-CHHTAKCUYHY MOJIENb MPUPOJHOT MOBH. 3aCTOCOBAHO TEH30PHUIA MiNXiA 10 MOje-
JIFOBAHHS CEMAHTHKO-CHHTAKCHIHUX 3B S3KiB MK CIIOBAMH B PEYCHHSX. BUKOpHCTAaHO amapaT Kepylodnx Mpo-
CTOpIB CMHTAKCHYHUX CTPYKTYP IPUPOHOT MOBH, IO JI03BOJIMIIO YAOCKOHAINUTH TEH30PHY CEMaHTHKO-CHHTAK-
CHYHY MOJIENb, SKa 3[aTHA 3a JIONIOMOTOK PEKYPCii Ta CyNepro3uilii ONMCYBATH CUHTAKCUYHI CTPYKTYpH
JIOBIJIBHOI JIOBXMHM Ta ckiagHocti. Im.: 1. Tabm.: 2. BiGmiorp.: 21 Ha3Bma.

UDC 681.3

A method for automatic construction of ontological knowledge bases. I. Development of the
semantic-syntactic model of natural language / Marchenko O.O. // Kibernetika i sistemny analiz. — 2016.
— Vol. 52, N 1. — P. 23-33.

The author develops the semantic-syntactic model of natural language. The tensor approach to modeling
semantic-syntactic relations between words in sentences is used. Applying the apparatus of control spaces of
natural language syntactic structures allows improving the tensor semantic-syntactic model. Using recursion
and superposition in the tensor model allows describing syntactic patterns of any length and complexity. Fig.: 1.
Tabl.: 2. Refs: 21 titles.

VK 519.8
Metoa aproMaTH4HOI kjacugikaunii Ha 0a3i HewiTkoro BigHomeHHs cxoxocti / T'yasinunbkuii J.@.,
Psicna I.1. / KuGepuetuka u cuctemublii anamus. — 2016. — Tom 52, Ne 1. — C. 34-41.

Jlnst po3B’si3yBaHHS 3a/adi aBTOMAaTHYHOI Ki1acuQikamii 3anpononosBano [FC-mMeron HewiTKOI KilacTepH-
3alii, y SIKOMY BUKOPHCTOBYIOTBCSI HOBI HEUIiTKi JIOTi4HI OIEPaTOPH — MOPOroBi TPUKYTHI HOPMHU I KOHOPMH.
Ieit MeTox Bipi3HIAETHCS BiJl METOIB KJIacTepHU3allii HA OCHOBI HEYITKOTO BiJJHOLICHHS €KBIBaJICHTHOCTI TUM,
110 J03BOJISIE PO3POOIATH OLIBII MIBUJKI aITOPUTMHU MOOYIOBH KiacTepiB. [Ipu oMy He (CIIOTBOPIOIOTHCS)
3MIHIOIOTBCSL JIaHl MPO 3B’SI3KH MDK €IEMEHTAMH MHOXHHH, IO OCTiKyeThes. Lle 3abe3nedye mpo3opicth
IHTEpIPETyBaHHS PE3yJIbTATIB JOCIIKCHb. HaBeICHO MPUKIIaaN 3aCTOCYBAHHS METOAY /10 ACSKNX BIIOMHUX 3a-
nmad. In.: 2. Tabm.: 2. biGmiorp.: 7 Ha3B.
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UDC 519.8
Method of automatic classification on the basis of fuzzy similarity relation / Hulianytskyi L.F., Riasna LI.
// Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 34-41.

The IFC-method of fuzzy clustering is proposed to solve the problem of automatic classification/ The
method is based on new fuzzy logical operators: threshold triangular norms and conorms. This method differs
from clustering methods based on fuzzy equivalence relation since it allows developing faster algorithms to
generate clusters without distorting data on connections between elements of the studied set. This provides
transparent interpretation of the results of research. The results of application of the method to some
well-known problems are given. Figs: 2. Tabl.: 2. Refs: 7 titles.

YK 004.8
HeuiTtki 06’ ekTHO-0pienTOBaHi AuHamMiuni Mepexi. I / Tepaeuskuii 1.0., IIpoBotap O.1. // Kubepueruka
U CUCTeMHbIH aHamu3. — 2016. — Tom 52, Ne 1. — C. 42-49.

HageneHo y3aranbHeHHs! 00’€KTHO-OPIEHTOBAHMX JIMHAMIYHMX MEPEK HA HEUITKMI BHUIAJIOK, SIKE JI03BOJISE
TPE/ICTABIISATU 3HAHHS PO 00’ €KTH 1 KJIacH 00’ €KTIB HEUiTKOI IIPHPOAH, & TAKOXK MOJEIIOBATH IXHI 3MiHHU B yaci. Y
pamMKax OIHCAHOTO ITIXOy 3aIPOINOHOBAHO MEXaHi3M OTPHMAHHS HOBUX 3HAaHb HAa OCHOBI 0a30BHUX, SKHIl 3HAYHOIO
MIPOIO BifIPi3HSETHCS BiJ] BIIOMIX METOZIB B ICHYIOUHX MOJEIISIX IPE/ICTAaBICHHs 3HaHb. HaBeneHo mpukian mody-
JIOBU KOHKPETHOI HeuiTKoi 00’€KTHO-OpieHTOBaHOI nuHamiuHOi Mepexi. Im: 2. Tabm.: 5. bibmorp.: 16 HasB.

UDC 004.8
Fuzzy object-oriented dynamic networks. II / Terletskyi D.A., Provotar A.L. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 1. — P. 42-49.

This article contains generalization of object-oriented dynamic networks on fuzzy case, which allows
representing of knowledge about objects and classes of objects of fuzzy nature, and modelling their changes in
time. In addition, the mechanism of reasoning about knowledge, which is based on basic knowledge and differs
greatly from known methods of reasoning in existing models of knowledge representation, is described within
the proposed approach. The example of particular fuzzy object-oriented dynamic network building is
considered for demonstration of proposed approach. Figs: 2. Tabl.: 5. Refs: 16 titles.

CHUCTEMHHUA AHAJI3 SYSTEMS ANALYSIS

VK 517.946
Moe/1i0BaHHsI €BOJIIONil PO3MOBCIOIKYBAHOI0 CHTHAIY BiJl BXOAY 10 BUXOAY 3 MOBHUM MOTJIHHAHHAM /
Kpusonoc 10.T"., Cene3os L.T., Ximiu O.M., Bapanos A.lO. // KuGepuernka u cucremuslii ananus. — 2016.
— Tom 52, Ne 1. — C. 50-56.

HaBezeHO IOCTaHOBKY IIOYaTKOBO-KPAaHOBOI 3a/1adi PO3IOBCIOPKEHHS CTYIIIHIACTOTO IMITyJIbCY BiJl BXO-
Jy 70 BUXOJIY Ha OCHOBI TinepOOJIiYHOrO PIBHSHHS 3 JUCHUIALIEI, IO OIMKCYE PO3MOBCIOKCHHS XBHIIb
31 CKIHUCHHOIO MIBHIKICTIO. TOYHHMI aHANITHYHUI PO3B’SI30K OTPHMAHO B MPOCTOpi BimoOpaxkens Jlamiaca.
Obuncieno obepuene nepersopenss Jlamraca merogoM Eiinepa Ta HaBeleHO aHaNi3 OTPUMAHUX Pe3yJIbTATIB.
In.: 2. Bibmiorp.: 24 Ha3Bu.

UDC 517.946

Modeling the evolution of propagating signal from input to output with total absorption /
Kryvonos Iu.G., Selezov I.T., Khimich A.N., Baranov A.Yu. // Kibernetika i sistemny analiz. — 2016. —
Vol. 52, N 1. — P. 50-56.

The authors formulate the initial-boundary value (IBV) problem of step pulse propagation from input to
output on the basis of a hyperbolic equation with dissipation, which describes the propagation of waves with
a finite speed. Exact analytical solution is obtained in the Laplace transform space. Numerical inversion of the
Laplace transform by using Euler’s method is carried out and the results are analyzed. Figs: 2. Refs: 24 titles.

VK 519.21

Ilpuckopene MoaeaoBannst MeronoM MonTte-Kapio KiabKkocTi «Xopommx» IepecTaHOBOK Ha
oaraTtonpouecopuomy komiuiekci CKIT-4 / Kysnenos M.IO. / KubepHeTnka M CHCTEMHbIH aHaIn3. —
2016. — Tom 52, Ne 1. — C. 57-63.

IlepecranoBka (sy,S),...,5y _;) cumBonis 0,1,..,N —1 Ha3sHBa€ThCA «XOPOIIEIO», AKIIO HABip
(tg>ty»-sty _1 ), WO YTBOPIOETBCA 3a HpaBuiaoM f; =i+ s;(mod N),i=0,1,...,N —1, Takox € nepe-
CTaHOBKOIO. 3al[POIIOHOBAHO METOJ IIPUCKOPEHOTO MOJCITIOBAHHS, peasisallis SKOro Ha 6araTonponecopHoMy
xomiuiekci CKIT-4 103BoJIsI€ OLIHIOBATH KITBKICTh «XOPOIIHX» MepecTaHoBoK 1t N <305 3 BiTHOCHOIO 110-
xubkoro, mo He muepeBuirye 1%. HaBemeHO OIIHKH —KITBKOCTI  «XOPOLIMX» IEPECTAHOBOK IS
N =25,35,...,305. Tabn.: 3. bi6miorp.: 18 Ha3s.

UDC 519.21
Fast simulation by the Monte Carlo method of the number of “good” permutations on multiprocessor
computer SCIT-4 / Kuznetsov N.Yu. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 57-63.
A permutation (sy,s; ,...,5y _1) of symbols 0,1,...,N —1is called “good” if the set (¢y,t,....¢x5 _1)
formed according to the rule #; =i+ s;(mod N), i=0,1,...,N —1, is also a permutation. A fast simulation
method is proposed. Its implementation on multiprocessor computer SCIT-4 makes it possible to evaluate the
number of “good” permutations for N' <305 with relative error of only 1%. Estimates for the number of “good”
permutations for N =25,35,...,305 are given. Tabl.: 3. Refs: 18 titles.
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VK 519.872

MeTtoan aHadizy 0araTOKaHAJAbHOI CHCTEMH OOCJIYrOBYBaHHSI i3 MUTTEBHM Ta BiATepMiHOBaAHUM
3poporHumu 3B’siskamu / Kopomwok B.C., Meaikos A.3., Ilonomapenko JI.A., Pyctamos A.M. //
Kubepreruxa n cucreMuslii anamms. — 2016. — Tom 52, Ne 1. — C. 64-77.

3anponoHOBaHO MaTEMAaTHYHY MOJCNb OaraTOKaHaJIbHOI CHCTEMH MAcOBOTO OOCIYTrOBYBaHHs 31 3BOPOT-
HHUM 3B’S3KOM. Y Hilf 4aCTHHA BUKJIMKIB I OTPUMAHHS MOBTOPHOTO OOCIYTrOBYBaHHS MHTTEBO HAJXOJIHUTh
y CUCTEMY, a JIpyra 4acTUHa a0 MOBEPTAETHCS HA MOBTOPHE OOCIYrOBYBaHHs uepe3 ACsSKUi BUIIAJKOBUI yac,
a00 ocTaTouHO 3anuiIae cucteMy. [loBeaiHka 00OCITyroBaHHX BHKIHKIB Ma€ paHIOMi30BaHUil xapakrep. Po3-
POOIICHO METOJM TOYHOIO Ta aCUMITOTHYHOIO aHAJi3y XapaKTePUCTHK 3anporoHoBaHoi moseni. HaBeneHo pe-
3yJAbTaTH YHUCIOBHX ekcrepuMenTiB. [in.: 7. Ta6n.: 1. bibmiorp.: 16 Hass.

UDC 519.872

Methods for analysis of multi-channel queuing systems with instantaneous and delayed feedback /
Koroliuk V.S., Melikov A.Z., Ponomarenko L.A., Rustamov A.M. // Kibernetika i sistemny analiz. — 2016.
— Vol. 52, N 1. — P. 64-77.

The mathematical model of multi-channel queuing system with feedback is proposed. In this model,
a part of already serviced calls feedback instantaneously but another part either leave the system or feedback
after a random time. The behavior of already serviced calls is randomized. Both exact and asymptotic methods
are developed to calculate the characteristics of the proposed model. The results of numerical experiments are
presented. Figs: 7. Tabl.: 1. Refs: 16 titles.

VK 519.6

@opMyTI0BaHHA 3a1a4 ISl HAHKOPOTIIOro K-BepIIMHHOIO NLISAXY TA HAHKOPOTIIOro A-BepUIMHHOIO
nukay y nopuomy rpagi / Cremtok ILI. // Kubepneruka u cucremusiit ananus. — 2016. — Tom 52, Ne 1. —
C. 78-82.

CdopmynpoBaHO 3a1a4i 3MilIAHOTO OYJIEBOTO JIIHIKHOTO MPOrpamMyBaHHs JUIS 3HAXOJDKEHHS HAHKOPOT-
IOr0 HUBIXY 1 HaHKOPOTHIOTO IMKIY, SKi MPOXOAATH dYepe3 3aJaHy KiTbKICTh BEpIIHH [OBHOTO Tpada.
Ix oxpemi Bumaaku gaioTh GOPMYITIOBAHHS 337124 ISl 3HAXOKEHHS! HAHKOPOTIIOTO raMiIbTOHOBOIO LUISIXY 1

HaWKOPOTIIOrO raMiJIbTOHOBOIO IMKITY. 3aadi MICTATh He OllbIe HiK 2n% 3MiHHUX i He Ginblue Hix (n+ 1)2
0OMEXEHb, 116 1 — KUIbKICTh BepLIMH MOBHOro rpada. bibmiorp.: 3 Ha3Bu.

UDC 519.6

Formulations of problems for A-node shortest path and k-node shortest cycle in a complete graph /
Stetsyuk P.I. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 78-82.

The problems of mixed Boolean linear programming for finding the shortest routes and the shortest
cycles that pass through a given number of nodes in a complete graph are formulated. Their special cases
provide formulations of problems for finding the shortest Hamiltonian path and the shortest Hamiltonian cycle.
The formulated problems include no more than 2n? variables and no more than (n+ 1)2 constraints, where 7 is
the number of nodes of complete graph. Refs: 3 titles.

VK 519.854.2:004.023
IIpo ckaagmicTs oamiei 3amaui onrtumizanii ymakyBanb / Tpodpumuyk O.M., Bacanin B.O.,
Kyspmenko B.M. // KubGepuernka u cucremHubii aHamms. — 2016. — Tom 52, Ne 1. — C. 83-92.
PosrmsinyTo 3amady onrTuMizamii yrmakyBaHb €IE€MEHTIB KBaApPAaTHOI MATPHUI, 3aAaHUX LLIIMH HO3HTHB-
HUMH YHCIAMH, y OIOKH (DIKCOBAaHOTO po3Mipy. 3alpoIOHOBAHO MOCTAHOBKY 3aJadi Ta MOCIIIKEHO Tpy-
JIOMICTKICTh MOBHOTO Iepebopy ii poss’sskiB. [loBexeno, mo 3amada € NP-nosrolo. Ile 3pobieHo mumsixom
MOJIHOMIAJILHOTO 3Be/IeHHs /10 Hel NP-10BHOI 1iJI04MCEIbHOI 3a/1a4i PO 0araTonpoayKTOBHM TOTIK MiHIMallb-
noi Baprocti. Tabm.: 3 Bibmiorp.: 8 Hass.

UDC 519.854.2:004.023
Complexity of one packing optimization problem / Trofymchuk O.M., Vasyanin V.A., Kuzmenko V.N. //
Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 83-92.

The authors consider the optimization of packing elements of a square matrix, which are given by
positive integers, into blocks of fixed size. The problem is formulated and its combinatorial intractability is
discussed. The problem is proved to be NP-complete. This is done by polynomial reduction of an NP-complete
minimum-cost integer multicommodity flow problem to this problem. Tabl.: 3. Refs: 8 titles.

VK 519.853
Touni mwrpadui ¢pynkuii Ta onmykJi nmpoaosxkeHHsi QyHKUii y cxemax AekoMmno3uuii 3a 3MiHHMUMM /
Jlantin FO.II. // KuGepnernka u cucteMHubli aHanmm3. — 2016. — Tom 52, Ne 1. — C. 93-104.
Bukopucranus ToyHux mTpadHux (QyHKILIH y cXxemax JIEKOMIIO3MIT 32 3MIHHUMHU HENIHIMHUX 3a1a4
ONTHMI3alli{ 03BOJISE MOJIONATH P POOIIEM, OB’ I3aHUX 3 HEIBHUM OIMCOM JIOIYCTUMOT 00J1aCTi KOOP/IUHY-
10401 3a1a4i. B poOoTi po3riisHyTO NMUTaHHS BU3HAYEHHs IITpagHUX KoedilieHTIB npu Takomy miaxoxi. Js
BUIAJIKY, KoM (QyHKLIT BUXIIHOT 331a4i BU3HAUCHI HE HA BCbOMY IIPOCTOPI 3MIHHMX, ITPOIOHYETHCS BUKOPHUC-
TOBYBATH OIYKJIi NpojaoBxkeHHs ¢yHkuii. m.: 1. Bi6miorp.: 11 Hass.
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UDC 519.853
Exact penalty functions and convex extension of functions in schemes of decomposition in variables /
Laptin Yu.P. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 93-104.

Using exact penalty functions in decomposition in variables for nonlinear optimization problems can
overcome a number of problems associated with implicit description of feasible region of master problem. The
paper deals with the determination of the values of penalty coefficients in such an approach. In the case where
the functions of the original problem are not defined on the whole space of variables, it is proposed to use
a convex extension of functions. Fig.: 1. Refs: 11 titles.

VIK 519.217.2
3acTocyBaHHsl CTATHCTHYHHUX KpHTepiiB [ BHOOPY ONTUMAJIBLHUX MeTamapameTpiB y 3ajgaui
po3mizHaBaHHs ¢parmenTis renis / Ocrposcrknii O.B. / Kubepnernka u cucremuslii anamn3. — 2016, —
Tom 52, Ne 1. — C. 105-114.

PosrnsgryTO 33124y BHOOPY ONTUMATBFHOTO MOPSIIKY MPUXOBAHOI MAPKOBCHKOT MOJIET ISl PO3ITi3HABAH-
HS (YHKIIOHAIBHUX (PParMeHTIB IeHiB. 3aNpPONOHOBAHO YOTHPH CTATUCTHYHHX KPHUTepii U BH3HAYCHHS
ONTHUMAJILHOTO MOPSAIKY: HAa OCHOBI BIJHOLICHHS MPaBJONOAIOHOCTI, €proJuyHOl BIACTHBOCTI, MapKOBCBHKOI
BJIaCTHBOCTI Ta iH(opMamiitHoro kputepito Akaike. IlinTBepmKeHO eeKTHBHICTh 3aCTOCYBAHHS I PO3B’si-
3aHHS PO3MJIIHYTOI 3a4a4i 6alleciBCbKUX CyMillell MapKOBCHKUX MOJIEJIEH; 3a JOMOMOIOK0 CTATUCTHYHUX KpPH-
TepiiB BU3HAYECHO ONTHMAIbHY KUIBKICTH KOMIOHEHT y cymimi. Dm.: 1. Ta6m.: 7. bibmiorp.: 15 Hass.

UDC 519.217.2
Applying statistical criteria to choose optimal meta-parameters in gene fragment recognition /
Ostrovskiy A.V. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 105-114.

We analyze the problem of choosing the optimal order of the hidden Markov model for recognizing
functional gene fragments. We propose four statistical criteria to determine the optimal order, which are based
on likelihood ratio test, ergodicity, Markov property, and Akaike’s information criterion. Additionally, we
confirm the efficiency of Bayesian mixtures of Markov models for solving the problem in question and
determine the optimal mixture size using statistical criteria. Fig.: 1. Tabl.: 7. Refs: 15 titles.

YIK 519.21
OnruManbHi crparerii 11 0Hi€l 6araToHOMeHK/IaTYpHOI Mojieni kepyBaHHs 3anacamu / IleneasieBa T.B.,
Bosk JI.B., lemuenko LFO. // Kubepuerrka u cucremusiii ananus. — 2016. — Tom 52, Ne 1. — C. 115-121.

PosrmsinyTo 3amady KepyBaHHS MapKOBCHKHMHE IPOIECaMHU 3 JUCKPETHUM 9acoM. JlocmimkeHo 6araToHo-
MEHKJIATyPHY MOJEIb KePYBaHH 3allacaMy MPH CIafadux (QYHKIIAX 3aralbHUX BUTPAT, UL SKOI 3HAHICHO
YMOBH ICHYBaHHSI ONITUMAJIbHOT cTpaTerii. JloBeJIeHO iCHYBaHHS ONTUMAIIBHOI (s, S)-cTpaTerii kepyBaHHs 3aria-
camu. bibmiorp.: 15 Ha3s.

UDC 519.21
The optimal strategies for some multi-task model of inventory control / Pepelyaeva T.V., Vovk L.B.,
Demchenko I.Yu. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 115-121.

We consider the control problem for Markov processes with discrete time. The multi-task model in
inventory control with decreasing functions of common costs is investigated and the existence conditions for
the optimal strategy are found. The existence of optimal (s, S)-strategy in inventory control is proved.
Refs: 15 titles.

MMPOI'PAMHO-TEXHIYHI KOMIIJIEKCH SOFTWARE-HARDWARE COMPLEXES

VJIK 004.421.6

AmHauni3 JiniiiHo BU3HaYeHuX iTepaTuBHUX HUKIIB / JIbBoB M.C. // KuOGepHeTnka M CUCTEMHBIN aHAIN3. —
2016. — Tom 52, Ne 1. — C. 122-136.

Po3riisiHyTO HOBHI METO/ JOBEJCHHS IHBapiaHTHOCTI CUCTEMH JIIHIMHUX HEPIBHOCTEH, @ TAKOX 3aBepIly-
BAHOCTI JIIHIHHO BU3HAYCHHX ITEPATUBHUX LUKIIB IMIIepaTHBHUX mporpaM. Tino uukiy — niHiiiHHI omepatop,
1110 HEPETBOPIOE BEKTOP 3MIHHUX IporpaMu. MeTos BpaxoBye MepeIyMOBY LUKy, a TAKO)K YMOBY HOBTOPEHHS
LUKy y BUIVBIAL CYKYITHOCTI CHCTEM JIIHIHHUX HepiBHOCTEH. MeToJ| IpyHTY€ThCs Ha II0OYI0BI Ta aHANI3i CIIeK-
Tpa LBOTO JIHIHHOTO omepaTopa Ta OOYHCICHHI KINBKOCTI iTepamiifi IMKIy, ICAi BHKOHAHHS SKHX
iHBapiaHTHICTh ab0 3abe3nedyeThesi, a00 CIPOCTOBYEThCs. TeopeTHuHHMl MaTepianl poOOTH MPOUTOCTPOBAHO
npuknaaamu.. In.: 2. Bibmiorp.: 23 Ha3Bu.

UDC 004.421.6
Analysis of linear definite iterative loops / Lvov M.S. // Kibernetika i sistemny analiz. — 2016. — Vol. 52,
N 1. — P. 122-136.

The paper presents a new method to prove the invariance of the system of linear inequalities and
termination of linear definite iterative loops for imperative programs. Loop body is a linear operator that
transforms the vector of program variables. The method takes into account the loop precondition, as well as the
condition of loop repetition in the form of a set of systems of linear inequalities. The method is based on the
construction and analysis of the spectrum of the linear operator and calculating the number of loop iterations
after which the invariance is either provided or disproved. The theoretical material is illustrated by examples.
Figs: 2. Refs: 23 titles.
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VK 004.62, 004.67
Knacudikauiss BeJIMKHX IUIOII 3€MHOI0 MOKPHUBY 32 PeTPOCHEKTHBHHMHU CYNMYTHUKOBUMH JaHHUMH /
JlaBpenrwok M.C., Ckakyn C.B., llesecro A.1O., SAiiaumos B.S., SInueBchkuii C.JI., Smyk /LIO.,
Kocreubkuii A.M. // Kubepueruka u cucremusblii ananu3. — 2016. — Tom 52, Ne 1. — C. 137-149.

3ayady kaprorpadyBaHHs BEIMKHX TEPUTOPIiil 36MHOTO TOKPHBY PO3IIISIHYTO SK 33jiady aBTOMAaTH30Ba-
HOro 0OpOOJICHHSI BETMKUX OOCSTIB I€0NPOCTOPOBHX JaHHX, SIKI MOXKYTh MICTUTH pi3Hi HeBH3HaueHOCTI. Jist ii
PO3B’sI3aHHS 3aIPOIIOHOBAHO BUKOPHCTOBYBATH TPH Pi3HUX MapaJurMU: METOJ| IEKOMIIO3HUIIT, METO aKTHBHO-
ro HaBYaHHS 31 cepH IHTENESKTYaTbHUX 00YNCIICHb | METO/ BIIHOBICHHS CYIIyTHHKOBUX 3HIMKIB. KoMIiekcHe
3aCTOCYBaHHS [IMX TPHOX CKIAZOBUX J03BOJISIE MIHIMI3yBaTH ydacTb eKcIiepTa y po3B’s3aHHi 3a1adi. [Ipu pos-
B’s13aHHI 3a7a4i kiacudikanii 3eMHOr0 MOKPUBY MMPOAHAII30BAHO TAaKOX TPH PI3ZHUX BapiaHTH 3JIUTTS TaHHX.
IToka3zaHo eheKTHBHICTH METOAY 3IHUTTS JAHUX, IO 3BOJUTHCS JI0 PO3B’sI3aHHs 3a/1aui kiacudikaiii Ha OCHOBI
YacOBUX PS/IIB JaHUX. 3aBSIKH PO3pPOOJICHii aBTOMATH30BaHili MeTOMOJIOrIT 3a/1aua Kiacudikamii i kaprorpa-
(hyBaHHs 3eMHOr0 IMOKpUBY OyJjia BIepIle po3B’s3aHa Jis Beiel Tepuropii Ykpainu 3a 1990, 2000 i 2010 poxu
3 30-METpOBHM NPOCTOPOBHM poO3pisHeHHsM.. Lin.: 9. Ta6n.: 1. Bibmiorp.: 26 Ha3B.

UDC 004.62, 004.67

Large scale classification of land cover using retrospective satellite data / Lavreniuk M.S., Skakun S.V.,
Shelestov A.Ju., Yalimov B.Ya., Yanchevskii S.L., Yaschuk D.Ju., Kosteckiy A.M. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 1. — P. 137-149.

The problem of large scale mapping of land cover is considered in the paper as a problem of automated
processing of big geospatial data, which may contain various uncertainties. To solve it, we propose to use three
different paradigms, namely, decomposition method, the method of active learning from the scope of intelligent
computations, and method of satellite images recovering. Such an approach allows us to minimize the
participation of experts in solving the problem. Within solving the problem of land cover classification we also
investigated three different approaches of data fusion. The most efficient data fusion method is one that could
be reduced to the problem of classification on the base of time-series images. Developed an automated
methodology was applied to land cover mapping and classification for the whole territory of Ukraine for 1990,
2000, and 2010 with a 30-meter spatial resolution. Figs: 9. Tabl.: 1. Refs: 26 titles.

VK 681.3.06
In:kenepiss Bumor i cemanTuunuii Bed6 / badenxo JLII. // KuGepuetruka u cuctemublii anamu3. — 2016. —
Tom 52, Ne 1. — C. 150-156.

PosrisiHyTO CydacHi MeToau opieHTamii iHKeHepil BUMOT Ha PO3yMIiHHS IXHBOTO 3MICTY JIIOAMHOIO 1 3a-
MIPOMOHOBAHO MMIAXiJ Al TpaHc(opMaLil UX BUMOT Y iX CEMaHTHYHI aHOTALil, MPUAATHI Ul MaHIMyJISLiH
y cepenoBuili cemaHntuyHoro BeOy. In.: 2. BiGmiorp.: 14 Ha3s.

UDC 681.3.06
Requirements engineering and Semantic Web / Babenko L.P. // Kibernetika i sistemny analiz. — 2016. —
Vol. 52, N 1. — P. 150-156.

The author discusses modern methods of requirements engineering, oriented on human communication.
and proposes the way for their transformation into semantic annotation of these requirements, suitable for
manipulation in the Semantic Web environment. Figs: 2. Refs: 14 titles.

HOBI 3ACOBU KIBEPHETHUKH, NEW TOOLS IN CYBERNETICS,
IH®OPMATHUKHA, OBYUCJIIOBAJIBLHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH I CUCTEMHOI'O AHAJII3Y ANALYSIS
VK 681.04

Merox apu(MeTHYHOro NOPIBHAHHS JAHHMX, IO HpPEICTABJEHI y CHCTeMi 3aJIMHIKOBHX KJjaciB /
Kpacnob6aes B.A., SInko A.C., Komman C.O. / Kubepreruka u cucreMHblid aHamm3. — 2016. — Tom 52,

Ne 1. — C. 157-162.

PosrisinyTo Metomu apu(METHYHOrO IMOPIBHSHHS MaHMX, IO MPEACTaBICHI Y CHCTEMi 3aJIMIIKOBHX
kiacis (C3K). Po3poGiieHo mMareMaTHuHy MOJETb Ta METOJ TOYHOIO apU(pMETHYHOrO MOPIBHSHHS JAHUX
y C3K. Lleit meTox 6a3yeThCsi Ha OTPUMAaHHI Ta BAKOPUCTAHHI MO3HULIHHOT 03HAKK HEMO3ULIHHOTrO KOy 1 3a0e3-
revyye MakCHMaJIbHY JOCTOBIPHICT pe3yibTaTy nopiBHsuHs urcen y C3K npu minimManbpHiil KiibKocTi 001a1-
HaHHs NOPIBHIOBaIbHOrO mnpucrporo. Lm.: 1. Bibmiorp.: 6 Hass.

UDC 681.04
The method of arithmetic comparison of data presented in the residue number system / Krasnobayev V.A.,
Yanko A. S., Koshman S. A. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 157-162.

The methods of data arithmetic comparison represented in a residue number system (RNS) are considered
in the paper. The mathematical model and the method of exact arithmetic comparison of data in the RNS are
developed. This method, which is based on the acquisition and use of the position sign of position-independent
code maximizes the validity of the result of comparison of numbers in RNS with minimum hardware
comparator. Fig.: 1. Refs: 6 titles.
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VK 681.31

TeoperuyHi i ajgropurmiyHi ocHOBM miBUINEHHs edeKTUBHOCTI NakeTHoOi mnepenavi iHgopmanii
Y BHCOKOLIBHKICHUX i 3axuienux paaiomepe:xax / llesuyk B.M. / KuGepHeTnka 1 CUCTEMHBINH aHAIH3.
— 2016. — Tom 52, Ne 1. — C. 163-172.

3anpornoHoBaHo MiAXiJa 10 MiJBHIIEHHS e()EeKTUBHOCTI MakeTHOI nepeaayi indopmamii B KOMIT IOTEPHUX
pazioMepexax, OCHOBOIO SIKOTO € peaizallis abOHEHTAMH MEPEXi KOMILICKCY aIrOPHTMIB OMEPATHBHOTO KOM-
MIAKTHOTO KOJYBAHHs Ta 3aXUCTY JAHUX, BKIIOYAIOYHM KPUIITO3aXHUCT Ta 3aXUCT JBIMKOBHX ITOCHIIOBHOCTEH BiJ
Il KaHaNBHHUX 3aBaj, (OpMyBaHHS 1 ajanTHBHOI Iepenadi BUCOKOIH(OPMATHBHUX 1 3aBaJOCTIHKHX INaKeTiB
iHdopmamii, SKi CKIamaroThCs i3 IHTEPBAIBHUX KOJOBO-CHI'HAJIBHHX IIOCHINOBHOCTEI 31 3MiHHOIO 6a30ro.
Biomiorp.: 18 Hass.

UDC 681.31

Theoretical and algorithmic fundamentals of improving the efficiency of packet data transmission in
high-speed and secure radio networks / Shevchuk B.M. // Kibernetika i sistemny analiz. — 2016. — Vol. 52,
N 1. — P. 163-172.

The paper proposes an approach to improve the efficiency of packet data transmission in computer radio
networks, which is based on the realization by network subscribers of the operative compact coding and data
protection algorithm complex including encryption and protection of binary sequences against channel
interference, formation and adaptive transmission of highly informative and error-correcting information
packets consisting of interval-code signal sequences with a variable base. Refs: 18 titles.

VK 519.21
InenTudikanis HemapaMeTpHYHOI0 CUrHAJY 32 HASABHOCTI BUIAJKOBOI0 LIYMY 3 CHUILHOIO 3aJI€:KHICTIO /
Bina I'.Jl. // KubGepueruka u cucremubiii anamu3. — 2016. — Tom 52, Ne 1. — C. 173-186.

JlocmimpKeHO CTOXacTHYHY MOJENb epeaadi iHhopMaril THITY «CHTHAI IUTIOC IIyM» y BHIAKy HEBITOMOL
(yHKL{T curHaiy i3 AesKoi KOMIAKTHOT MHOXKHHH Maibke mepiognyHux (yHKUii K, 110 croctepiraeTbest Ha (HoHi
BHIIAIKOBOT'O LIyMy, 3aJJaHOTO (DYHKIIIOHAJIIOM BiJl FayCCiBCBKOIO BUIIAIKOBOTO HPOIECY i3 CHIIBHOO 3aJICHKHICTO.
BuBueHo 3aj1auy igeHTH]IKaLIl CUTHATY 3a CIIOCTepekeHHAMU X(¢) Ha iHTepBaii [0, 7'], 10BeIeHO 3 IMOBIPHICTIO
OJMHUL KOH3UCTEHTHICTh Ta aCHMITOTHYHY HOPMAIBHICTH OLUHKHM CHTHamy. bibmiorp.: 25 Ha3s.

UDC 519.21
Identification of nonparametric signal with strongly dependent random noise / Bila G.D. // Kibernetika
i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 173-186.

A stochastic model of information transmission of type “signal plus noise” is investigated. The case of
unknown signal function from some compact set of almost periodic functions K, which is observed with
random noise specified by the functional of Gaussian random process with strong dependence is considered.
The problem of signal identification by the observation x(z) on the interval [0, T'] is studied; strong consistency
and asymptotic normality of the signal estimate are proved. Refs: 25 titles.
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